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What is a Common Data Element (CDE)?

A Data Element is
- a unit of data for which definition, identification, representation,
and permissible values are specified by means of a set of
attributes; the smallest unit of data.

A Common Data Element is
- a unit of data that has been identified for general usage; may
be a data standard.

Guiding Principles for Common Data Elements:

- Developed in partnership.
- Consensus-based.
- Leveraging national and international standards.
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What is the Purpose of a CDE?

The purpose of a data element definition is
to define a data element with words or
phrases that describe, explain, or make
definite and clear its meaning.
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What are Benefits of Using Documented
CDEs?

» Facilitates common data collection by defining
content and scope.

» Supports semantic data relationships.

» Defines valid values for enumerated data.

» Improves understanding of data.

» Simplifies and documents data analysis.

» Provides historical context for data collections.

» Encourages reuse of existing data structures.
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Why are CDEs Important?

4 4

Government
Agency

Foreign
. ) Government

Non-governmen
Organization

Many exchange formats
\wthout data standards

Foreign
Company

» CDEs help to:

- Coordinate data development, use, sharing (exchange), and

dissemination.

Data standard
provides single
exchange format

- Provide accurate and precise (meaningful) data.

- Facilitate information collection.

M
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What Standards Do and Don’t Do?

» Standards Do:
- Share data of common interest.
- Establish standard definitions and acceptable values.
- Provide a standardized set of information about the data.

» Standards Do Not:
- Tell people what data they can and cannot collect.
— Tell people how to define their unique data needs.
- Solve data quality problems.
— Establish reporting requirements.
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ISO/IEC 11179 Information technology —
Metadata registries, Part 3: Registry
metamodel and basic attributes

Conceptual Domain
v v

Data Element Concept Value Meaning -|— Permissible Value

y N
l Value Domain ‘\

l Representatio 557 é l

e

Classification Schemes

Data Element

ATIONAL
Ej CFR
[NSTITUTE




Terms and Definitions
for ISO/IEC 11179-3

Data Element:2 unit of data for which the definition, identification,
representation, and permissible values are specified by means of a set of

aftributes.

Data Element Concepl.n idea
that can be represerted inthe
forn of a data element, descibed
independently of any paricular
representstion.

Data E lement Representation:
The partt of a data element having
a part of a data element haing a
value domain, datatype and other
represertational specifications.

Representation Classs,
dassification of data
elements basad upon the
typoe of representational
famm .
Conceptual D omaing, s=t . .
of possible value meanings 'u'alut_: I]_umalrﬂ?es:tnded
of a data element expressed permissible values.
withiout representation.
Value Meaning:2 metmber of the Permissible Valuestn
zet of finite allowed inventory of expression of a value
niotions that can be categon zed meaning in & specfic
for & conceptual damain. value damain
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Guidance for caBIG/NCI Organizational Roles

ISO 11179 Part 6: Registration of Data Elements

Registration Authority

Executive Committee

Registrar Control Committee

Metadata Registry

Read-only Users

<

NCICB

v-CDE caBIG Administrator
<« T Workspace Stewards (3)

Responsible Organization

W1

Stewards

Submitting Organization

N

Submitters

\ - Curators ‘
/

<+ caBIG Domain Workspaces
- Submitters

Organizational Roles to the Metadata registry and their relationships.
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Submitter* Role
11

» Coordinate identification and documentation of Project
CDEs
- Propose new CDEs to support Project.

- Ensure the quality of metadata attributes, reusing standardized
data where applicable.

- Propose workflow status.
- Ensure that Workspace procedures and policies are followed.

*1SO 11179 Part 6, Responsibilities of a Steward
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Curator* Role
12

» Coordinate identification and documentation of
Workspace Project CDEs
- Ensure that appropriate CDEs are properly created.

- Coordinate with other Workspaces Projects to attempt to
prevent or resolve duplication in defining CDEs.

- Review and attempt to resolve conflicts within their Workspace.

- Ensure the quality of metadata attributes, reusing standardized
data where applicable.

- Propose workflow status.
- Ensure that Workspace procedures and policies are followed.
- Recommend CDE projects within their Workspace.

*1SO 11179 Part 6, Responsibilities of a Steward
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Workspace Steward* Role
13

» Integrity, accuracy and currency of owned data
elements

- Advise workspace curators on the semantics, name, and
permissible values.

- Make decisions based on domain expertise when needed
- Review and Approve CDEs.
- Help curators chose between similar or like concepts.
- Clarify the meaning of required data elements.
- ldentify pertinent workspace specific standards.

- Review existing CDE naming conventions and adopt or
modify as necessary.

*1SO 11179 Part 6, Responsibilities of a Responsible Organization (RO)
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Scenario 4: Recommended CDE Development
Model

CDE Conceptualization CDE Administration Review & Harmonization

Clinical Trials

TR

L, wcﬁ
/

Integrative
Research

Tissue Banks

>

>

Scenario 4. Cancer centers and scientists are responsible for proposing new CDE
concepts in the CDE development process. CDE administration is then carried out by a
' Domain Workspace designated group from the respective Domain Workspaces, in conjunction with the
Vocabularies and Common VICDE Workspace. The final reyiew, harmonization and acceptance is carried out by
Data Elements Workspace __the V/ICDE Workspace, along with the NCI.
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What Does All This Really Mean?

» Workspaces will propose CDEs that meet the needs of the
project teams. This development should be based on reuse of
exisiting CDEs when possible. Communication within a
workspace is important to prevent duplication of efforts.

» Workspace Steward will monitor the activities of the V-CDE
workspace to be aware of CDE development efforts in other
workspaces and communicate with other workspace stewards if
possible duplication of efforts are occuring.

» V-CDE will review all activities and initiate harmonization
activities where needed to ensure that all members of the caBIG
team can share information effectively and efficiently.
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Types of Data Elements and Formats
6

» Data Elements
- Logical — a list of the information of interest.
- Physical — data elements as used in an application.

» Formats
- Storage.
- Display.
- Exchange.
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First Steps for Development of CDEs

» Develop a priority list of information areas for
consideration, such as lab test method identification,
gene identification, data quality parameters, reagent
identification, XML tags, etc.

» ldentify systems that are currently being used and what
information being collected for the priority information
areas.

» Compile a list of applicable information standards.
» Develop use cases for data collection and analysis.

» Determine common information and permitted values.
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Example - How to Identify a Person?
18

» Person Full Name (might include Name Prefix, Person First
Name, Person Middle Name or Person Initial Text, Person Last
Name or Surname, Name Suffix).

» Search the caDSR to see if there are reusable CDEs (reuse is
called designation)

- Person Name (length: 35, datatype: Alphanumeric, workflow:
Released).

- Person First Name, Person Middle Name, Person Family Name,
and Person Name Prefix Name or Code are also available.

» If the current CDEs do not meet your needs, contact the owning
context to see if they will modify the CDE to meet your needs
before creating a new CDE. A new CDE could be created by
concatenation of the building blocks that make up a name.
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Naming Guidance
19

» A CDE Name should:
- include the Object Class, Property, and Representation.
- be definitive for value domains.

» Develop semantic rules for the source and content of
words used in a hame.

» Formulate syntax rules for required word order.

» Develop lexical rules covering controlled word lists,
name length, character set, and language.

» Set guidelines on uniqueness of names in context.
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E:\ -"TC[:]EJI:{F ‘ caB’G Informatics Grid




Lexical Principles
2

» Establish:
- Preferred and non-preferred terms.
- Synonyms.
— Abbreviations.
- Component length.
- Spelling.
- Permissible character set.
- Case sensitivity.

AL cancer Blomedical
E?;EEUE—JBF . C&BfG Informatics Grid




Using a Thesaurus
21

» Source of name components.

» Provides semantic linking of preferred terms.

» Gives guidance in using homographs.

» Shows equivalence, hierarchy, and association.

» Allows a controlled vocabulary.
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Representation Term
22

» Describes the form of the set of valid values for a data
element.

» Describes the form of the representation of a data
element.

» If the representation is redundant with the property
term, one term or part of a term may be removed.

cancer Biomedical
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Representation Terms
23
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» Amount.
» Code.

» Count.
» Date.

» Group.

» Measure.

» Name.

» Number.

» Quantity.

» Rate.
» Text.

» Time.

Biomedica
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Qualifier Term
24

» A word or words which help define and differentiate a
name within the database.

» May be attached to any basic data element name and
representation class term.

» May be derived from structured sets of terms.

» Should not be redundant.
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Creating CDE Definition

» A data definition shall be:
— Unique.
— Singular.
— A statement of concept, not its negative.
— A descriptive phrase or sentence.
— Commonly understood abbreviations.
- Without embedded definitions.

Good definitions promote the standardization and reuse of
data elements, leading to data sharing and integration of
information systems.
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Data Definition Guidelines
26

» State the essential meaning of the concepit.
» Be precise and unambiguous.

» Be concise.

» Be able to stand alone.

» Be expressed without embedding rationale,
functional usage, domain information or procedural
information.

» Avoid circular reasoning.

» Use consistent terminology and structure for related
definitions.
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Example Definition Syntax

» Use a phrase, not a sentence.
The name of the country where mail is delivered.

» Begin the definition by stating the representation
class, such as:

The name of....

The code that represents....

The text that describes....

The measure of the....

The number assigned by...to identify....

The sum, dimension, capacity (quantity) of....
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The UML Model: Enterprise Architect Attributes

* CUSTOn =y AT s
General | Detall | Constaints | Tags |

M ame: |

Type: EJL) Ooeived [static
Scope: Frivate D ] Property  [] Const
Sheneotpe: Q

Containmert: Mot § pecified D

Aliag

ikl [:J
Notes:

Attribute: Sawe Delete

M.ame Tupe Scope Q
BeaLit Cuzharnerse ot Private

M otes shing Public

address shing Private

City shing Public

Coritry Cawirtry Public

Cuztomer|D shing Public

Firstharme shing Public

LastLogin shing Public /|

l k. ][ Cancel H Help I
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UML Fields for Attribute Metadata
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Control Description

Marme Attribute name

Type Data type of attribute - select from the drop down list
Build button Opens the Select Attabute Type dialog

Scope FPublic/Protected/Private/Package

Stereotype Optional Stereatype of the attribute

Containment

Containment typelby referencaivalue)

Derived Indicates attribute is a calculated value
Static Attribute is a static member

Froperty Select automatic property creation
Const Attribute is a constant

Alias An optional alias for the attribute

[nitial An optional initial value

Motes Free text notes

Attribute List

List of defined attributes. Select an attribute to make it current

Lip/Down buttons

Lze to change the order of attributes in the list

Mew Create new attribute
Save Save new attribute, or save modified details for existing attribute
Delete Delete currently selected attribute

cancer Blomedical
Informatics Grid

. caBIG



UML Model Transformation
30

1. Create UML in Enterprise Architect and save it — be
sure to fully populate with names and definitions for
Classes and Attributes, Datatypes, and identifiers for
related EVS terms.

2. Access class diagram and elements at UML Loader
run-time.

3. Transform UML to caDSR Metadata using the
automated tools.

4. Review the registration and make manually changes
as needed to fully represent the model.
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Future Class and Class Attribute to OC,
Mapping
.

| Conceptual_Domain |

1.1 specifying
dafa_element_concepi_cpnceptual_domain_relafionship

DEC = UML ip—

Data_Element_Concept

Cl ass: Cl ass data_element_concept _administration_record [1..1] : Administration_Record

» B > data_element_concepi_object_class [0..1] : Object_Class

data_element_concepi_property [0..1] : Property

Attribute | = p | chicet class quaifier 0.1 - Sting

propery_qualifier [0..1] - Sfring
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related w

. | related o data_element_concept_relationship
. L]

| o N

Data_Element_Concept_Relationship

I data_element_concept_relationship_type description [1..1] : Sfring

L UML — Object_Class

object_class_administration_record [1..1] © Administration_Record

l

O*

Class 2 0. *—object clgss! relationship

Property and DEC

Captures Class
Relationships

v

Concept_Relationship

concept_relationship_type_description [1..1] : String

Object_Class_Relationship

Property

UML ClaSS ——————————— property_administration_record [1..1] © Administration_Record

Captures Prop

Attribute ‘ T

Concept (L=
U1

Figure &: Data Element Concept metamodel region

e.g.
UML Class = Taxon; Class Attribute = commonName

/ EVS concept
|

| Concept_Relationship
t _relationship

caDSR OC = Taxon; Property = Common Name; DEC = Taxon Common Name
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Future Class Attribute = DE Mapping DEC now represents the
Combination of the Class and Class Attribute see Taxon example below

IS e CPUS 44 470 5 o Wi ic L
(= LW ) Ay B i R = S LT

] Representation_Class 32

representation_class_admmistration_record [1..1] : Administration_Record

typing |01 typing | 0.1
value_domain_reprgsentsfion_class
UML Class + typed_by |0." UML ClaSS +

Attribute = DEC  [{->| oetatement onoest | \vate pomsin 1z ziisatiaizzzaziand Attribute =
Preferred ‘Name expressed_by | 1.1 represanted_by | 1.1 VD Datatype

data_slemeni_concepl BADESSION  Joss alament representation

expressing |D." representing 0.7 typed_by | 0.7
Diata_Element”

........... > da‘a_EIEﬁHﬂ_a.dminishaﬁm_rdeﬂ.J]:A.dminishaﬁun_ﬂ.ecmﬂ< UML ClaSS

reprasentstion_class qualifier[0.1]:Sting ]

UML Class

Attribute — DE asta_slement_precion 0.1 neger Attribute Notes =
I'l u C — 1. |esempified_b 1.7 [derived_from  1." [input_t ..
? - DE Definition
Long Name exnempiification derivafion_output  dervatipn_input
0." | exemplifying 0.1 | gderving 0." | inputng
Data_Element_Example Data_Element_Derivation

data_slement_sxample_itern [1..n] - String o
applyng

derivalion_fuie_application

e.g. 1.1 | appfed_fo
Class = Taxon _ _ Dedvallon MuE

. derivation_rule_administration_record[1..1] : Administration_Record
Attribute = commonName B e T e

DEC = Taxon Common Name
VD = Taxon Common Name
R DE = commonName (caDSR naming convention not applied) ‘ caBIB i matics orid
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Set UML Loader Defaults in Admin Tool

CMraccess icrosoft Internet Explorer

Logowt puvarzEL

cADSR

ITUTE

Metadata Browsing and Maintenance
Data Element
Data Element Concept

Chject Clas=
Property

“alue Domain
Repre=zentation

Conceptual Domain
Clazzification Scheme

Submissions/Registrations tem Administration
Steward= Lookup Mhaintenance
Submis=zions User Accounts
Reqiztrations User Groups

Histarical Data

Security Maintenance
Security Framewark

Compliance Review Process

Select CRF for Review
Delete CRF

Protocol/Form/Template Browsing and Maintenance
Protocol

Form/ Template

’ Set UML Looder Defaults

CE Curation Tool
CE Browsenr
CCRR

|_>l;I
l_l_l_ls Internet
|J Sl .. | Ecab...| Erep:...| Euct.. | £3cab...| Eco... | mare:...| Elcan...| Eies... | EUM...”@htt... |2 WES% & 1030w
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Set UML Loader Defaults

a cancer Data Standards Reposi ary - Microsoft Internek Explorer

4D,

INSTITUTE Rl

Load Defaults

Batch Id: I
Context Mame: |eacorE List
Context Yersion: |‘1

version : |2 i}

Workflow Status: IDRAFT MNEW Lisk

cp Preferred Mame: [BIoINFORMATICS List hisw
€0 Verzion: I'1

¢D Context Mame: ICSCORE

b Context Version: |1

vD Preferred Name: I Lir Mswr

¥D Version: I

¥D Context Mame: I

VD Context Version: I

Reference Document Mame: IEVS_2_1 ndiChd sy 20047

Reference Document Type: IREFERENCE iy

— =51

Release yo -

24 Logout cinarzel

Reference Document Text: EVS Domsin Object Model

Reference Document Mame URL:I

Clas=ification Scheme: IJAVA PACKLAGES Fiyg

Class scheme Item: IEVS

L] [

Apply I Clear I
|@ Done

:ﬁstart”J ] &

|| B @ | €30 E0 | e | e | R | e

l_l_l_lc Internet
EAVIE LY BREE Ly

| e, | s=au... |[Efca. Eau.. | &9,

I@ ITLE]ETE
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- Data Flement

Data Element Concept

- Permissible »alues - Classifications

Selected Data Element

Public ID:

2178609

Preferred Mame:

FroteinSGenaelnfold

Long Mame:

genelnfold

Document Text:

Definition:

The gene infaormation identification for the protein abject.

Workflowvw Status:

DRAFT RMOD

Wersion:

2.1

Data Element Concept Details

Public I1D:

2178563

Preferred Mame:

Frotein

Long Mame:

govw. nih.nci.caBlO . bean. Protein

Definition:

A object representation of & protein; provides access to the encoding gene via its
SenBank 1D, the taxon in which this instance of the protein occurs, and references
to homologous proteins in other species.

Context: | caCORE
Yorkfloww Status: | DRAFT MOD
wWersion: | 2.1

Conceptual
Domain Preferred
Hame:

EIOINFORRMATICS

Conceptual

Domain Context | caCORE
Hame:
Conceptual 1.0

Domain Yersion:

Obhject Class
Preferred Mame:

Ohbhject Class
Context:

Obhject Class
Wersion:

Ohbhject Class
Qualifier:

Propertys
Preferred Mame:

Property Context:

Property Wersion:

Property
Qualifier:

Origin:

Help




EVS Linkages to the ISO 11179 model
3

EVS is a terminology server that provides services for
synonymy, mapping between vocabularies, hierarchical
structures, Subconcepts, Superconcepts, Roles, Semantic

type, etc.
» EVS is the source of metadata in the caDSR, including:
Data Element Concept Components:

-Object Class.
-Property.

Value Domain Representation Terms.

ATICNAL cancer Blomedical
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Linking to EVS

» Objects and Property links will be made during
curation or by during model development.

» Each term in EVS is assigned an identifying number.
Different numbers are assigned in each EVS list; both
the number and the number source must be kept.

» During automated model registration, terms can be
added based on the name of a Class or Attribute.
Appropriate EVS identifiers will be recorded as
metadata in the caDSR.
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EVS Metathesaurus Example

Armne Acid, Peptide, or Protemn
Biologically Active Substance

Protein Definitions
%
Nource Definition
CSP2003 linear polymers of alpha-L-aminoacids ranging in size from a few thousand to over 1 million daltons,
capable of chgomenzation, with specific finctions dictated by ammeanid sequence and encoded

genetically.

LISH2004 2003 12 12 | Polymners of amine acids inkced by peptide bonds, The specific sequence of atnine acids deterrmines
the shape and function of the protein.

NCI Any of a group of complex organic macromolecules that contain carbon, hydrogen, oxygen, nitrogen,
and usually sulfur and are composed of one or more chains of armine acids. Proteins are findamental
components of all iving cells and inchide many substances, such as enzymes, hortmones, and
anttbodies, that are necessary for the proper functioning of an organismm.

NCI-GLOSS (PE.O-teen) & molecule made up of atmmine acids that are needed for the body to function propetly.
FProtemns are the basis of body structures such as skin and hair and of substances such as enzymes,
cytolines, and anttbodies.

* cancer Biomedical
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EVS Thesaurus Example
3

Identifiers:
name Protein

code C17021

Information about this concept:

Preferred_mam}: Protein
Semantic_Type amino Acid, Peptide, or Protein
DEFIMNITION C5Pzo00|linear polymers of alpha-L-aminoacids

ranging in size from a few thousand to over 1 million
daltons, capable of aligormerization, with specific
functions dictated by aminoacid sequence and
encoded genetically.

DEFIMNITION MSHZ001|Palymers of amino acids linked by peptide
bonds. The specific sequence of amino acids
determines the shape and function of the protein.

DEFIMITION MCI|Any of a group of complex organic
rmacraormaolecules that contain carbon, hydrogen,
oxygen, nitrogen, and usually sulfur and are
composed of one ar rmare chains of amino acids,
Proteins are fundamental components of all living
cells and include many substances, such as enzymes,
hormones, and antibodies, that are necessary for the
proper functioning of an organismm.
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Consuming CDEs — Download from Browser

[NSTITUTE

ALL
Preferred Mame

ALL i’

Alternate Hame Type(s): ABBREVIATION

Search Fieldis):

Dacument Text =30 Marme |
Permissible Value: |
Yalue Domain: | § Clear Puhlic ID: |
Data Element Concept: | J Clear Classification: | & Cie
Version: Latest Mersion & Al Versions © Context Use: |Owned By/Used By ~|

Application

APPRYD FOR TRIAL USE Registration Status: :
Candidate

CMTE APPROWED
CMTE SUBMTD | Cualified |

Workflow Status:

L Search Data Elements )k‘_ Clear _)'k.,_ Mew Search )

[Download Data Elements to Excel] [Download Data Elements as XML]

\__Add to CDE Cart ) ':'-|1-2|:|f2 M

I Long Document Text|Owned By 2= B Registration Status/Workflow Status{Public ID|Version
Name Context

™ |proteinlnfold caCORE DREAFT MOD 27BESE |21

™ |proteininfold caCORE DREAFT MOD 2178610 |21
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Consuming CDEs - caBio API

caBlO Quick Start
cabBlO provides its users with three different Application Programming Interfaces (APls):

= 1 =
Y
s

== e Java Interface via the caBlO jar file
calBIO

o Weh Senices Intedace via S0AP
e HITPAML Interface via a serdet

http://ncicb.nci.nih.gov/core/caBlO/technical _resources/guid
es/quick_start
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Questions and Answers
42
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